O rganizations promoting new infrastructure projects range from private owners of airports, hospitals, and utilities to governments and local authorities. They typically chose to strategically position themselves as the project clients. Instead of building in-house capabilities to design and build new infrastructure, they opt to intermittently source works from the fragmented architecture-engineering-construction supply chain. In the last decade, infrastructure promoters have become increasingly interested in translating the Toyota lean management paradigm-its underlying business infrastructure as well as technical processes-into the project environments associated with new infrastructure developments.
expectations of the client. This article inductively unpacks key do's and don'ts for making this type of contract work effectively in large-scale infrasctructure projects.
Relational Contracts and Projects
From the perspective of relational contract theory, all contracts have a relational element in the sense that all economic exchanges happen in a relational context. 3 At one end of the spectrum are the discrete contracts emphasizing completeness, planning, and precise and tight measurements of performance-they suit short-term transactions involving limited personal interaction. At the other end are the "relational" (or "intertwined") contracts emphasizing future cooperative behavior, reciprocity, and mutual dependencethey suit long-term transactions requiring flexibility to make adjustments over time. The adoption of relational exchanges in the services and manufacturing sectors has received significant attention from a range of literatures, including transaction cost economics (transactions of the middle range), 4 sociological approaches (neo-liberal forms of governance), 5 and supply chain management (Japanese-style partnerships). 6 The three strands of research share a common interest in finding sets of conditions and incentives that can drive independent firms to perform well and behave in a trustworthy manner throughout a relational transaction. Notwithstanding controversy, these literatures taken together elucidate how three elements-governance structures (legal contracts, business infrastructure); social forces (reputation, trust, history of the exchange, continuity); and reliability (stemming from agreedupon technical processes)-supplement one another in supporting cooperative inter-firm relationships and dissuading opportunistic behavior. Opportunism-the self-interest seeking of a strategic nature undertaken to redirect profits from vulnerable parties 7 -would otherwise show through behaviors such as bargaining, failing to fulfill obligations, and withholding valuable information.
In contrast, our understanding of how these elements supplement each other for the same purpose in project environments, and particularly in largescale infrastructure projects, remains incipient. The uncertainty and ambiguity characterizing the requirements for these projects make the contracts between the clients and the suppliers necessarily incomplete. This problem is compounded by the fragmentation of the architecture-engineering-construction supply chains. 8 By placing the highly interdependent design, manufacturing, and construction tasks under different authorities, these supply chains violate Stinchcombe's decoupling principle. 9 This generates problems in information flow, decision making, biased communication, planning, and control. Sociological studies of applying a relational approach in projects to deliver the infrastructure for hosting the Sydney 2000 Olympic games have nonetheless suggested that relational contracts can minimize inter-firm conflict. Specifically, they can encourage project stakeholders to be contractually committed to develop a common culture, and to share a practical consciousness. 10 The question at the core of this study builds upon this work, but it is more operational in nature. Whether buyer-supplier relationships succeed or fail is a function of the match between the governance structure and the characteristics of the relationships as much as it is of the extent to which the relationships are well or poorly managed. 11 At the core of making the inter-firm relationships work well are the capabilities to contract with each other (how much and what kinds of detail to design into a contract) and to learn how to use the contracts once they are in place. 12 Hence, this study asks: How can infrastructure promoters implement a relational contracting strategy so as to drive desired behaviors, given a history of adversarial relationships between project clients and suppliers? Can these contracts work with all the suppliers regardless of their capabilities and the nature of the work they do? Are there specific details that need to be designed into the contract to align ex-ante the parties' expectations and incentives? Which routines and practices can help to ensure an effective application of a relational contract in projects? Are these contracts resilient enough to help the client-supplier relationship cope with change requests as the project progresses from conception through design into construction?
Research Base
This article draws on the empirical findings of a 3½ year (2004) (2005) (2006) (2007) embedded case study on the £4.3bn (in 2007 prices) project to expand London's Heathrow Airport, the Terminal 5 (T5) project. 13 The units of analysis are the inter-firm relationships between the project client, British Airports Authority (BAA), and the first-tier project suppliers. These relationships were framed commercially around a relational contract. The project scope encompassed a number of facilities to be delivered between 2002 and 2008, including terminal buildings, an air traffic control tower, aircraft stands, a baggage handling system, and an inter-terminal train. The contracting strategy aimed to encourage the suppliers to move away from "business as usual" to an environment where "we all continually challenge how we can be successful."
As with most large infrastructure projects, the assumptions that BAA knew what it wanted at the onset of the T5 project, and would continue to want the same thing overtime, were invalid. 14 The contract-termed the T5 agreement-addressed the call that BAA made for suppliers to reduce production costs while remaining flexible to accommodate changes: "The idea of building £4bn worth of infrastructure over 4 or 5 years and not having to rework and go around the loop a couple of times is nonsensical. Therefore, we've to manage change and minimize it in the best way. We won't be able to get it right the first time. We need to be realistic; change is a fact of life."-T5 Project Lawyer
This study builds upon fieldwork involving almost 100 face-to-face interviews with: first, representatives of the project client, including project leaders, design and construction directors, the contract manager, and the T5 lawyer; and second, representatives of fifteen first-tier suppliers, including project directors and senior staff. While some T5 suppliers were unavailable to meet, or difficult to reach, the sample of suppliers that were interviewed illustrates their diversity in the sense it includes manufacturers, engineering design consultants, architectural practices, and contractors. When I started the fieldwork, the T5 agreement had been in use for more than 2 years and some commercial terms and conditions had been adjusted recently. This provided a unique opportunity to tap into the collective learning and experience about how to implement a relational contract effectively. I was not given access to quantitative data on costs and benchmarking exercises because it was deemed commercially sensitive. However, I was given unrestricted access to project participants, provided they agreed to make themselves available for a meeting. Armed with a phone directory for the project and awareness of the relevant theoretical constructs, I set off to systematically ask project participants for their views about the T5 agreement. Specifically, I asked about its suitability to enable-and encourage-inter-firm cooperative work, as well as key factors to get its implementation right under conditions of high uncertainty and ambiguity.
I triangulated interview data with the analysis of archival documents (contract documents, implementation plans, supplier assessment reports, and delivery strategies), with numerous informal conversations during the periods I was based at the site, and with data I gathered when attending presentations to select suppliers and workshops to disseminate the ethos of the T5 agreement. Admittedly, the qualitative data of the case study do not allow for statistical generalizations. However, scholarly work suggests that empirical studies grounded in managing an airport expansion project make up a fair representation of the challenges faced by managers of large-scale engineering projects. 15 Accordingly, I believe this study sheds light on issues-and practices for offsetting their negative effects-that project managers want be aware of when applying a relational contracting strategy.
The Journey of the Infrastructure Sector towards Relational Contracts: Theory and Practice
Western legal philosophy assumes that formal contracts are an essential artifact mediating the relationship between distinct firms. Contracts represent obligations to perform particular actions in the future. The more potential hazards that the parties involved associate with those actions, the more they deem contracts necessary. 16 Complex contracts detail the job roles and responsibilities, specify procedures for monitoring and penalties for nonconformance, and determine outcomes or outputs to be delivered. 17 This view has been deeply rooted in the infrastructure sector. Project clients use contracts to wrap up the temporary relationships with the suppliers around a commercial framework. As Stinchcombe discerned, project clients use contracts to incorporate (or simulate) hierarchical elements in the project organization. They do so to certify with authority and legitimacy the flow of information and adjustments, placing the risk of being wrong with the person who instructs, not with the doer. 18 However, because project conditions change over time, contractual authority and responsibility are constantly being created and destroyed, changed, reviewed, and even ignored to deal with emergencies.
Relational contract theory has indeed shown that contracts are, citing Oliver Williamson, a "good deal more varied and complex than is commonly realized." The theory sets out from the recognition that contracts concern cooperative social behavior where parties are willing and able to work with others. 19 Further, it acknowledges that contracts are formulated both by the parties engaged in an economic exchange, as well as by the society and the law, and distinguishes between classical, neoclassical, and relational contracts. 20 Classical contracts attempt to facilitate exchange by enhancing discreteness and completeness. They treat as irrelevant the identity of the parties and discourage third-party participation, relying instead on legal rules, formal documents, and self-liquidating transactions. Infrastructure promoters often adopt this approach, commissioning works to suppliers for lump-sums set at the start of the project through a competitive bidding process. In the UK, for example, the traditional contract forms such as the Joint Contracts Tribunal (JCT) and the Institution of Civil Engineers (ICE) embody this paradigm: More broadly, these contracts fit with Sako's category of arm's-length contracts. 21 For the client to obtain competitive prices, these contracts are associated with hard bargaining, nonspecific asset investments, and minimal information sharing. They aim to sustain a low level of interdependence so as to guarantee low costs in switching suppliers. Yet, evidence shows that the contracts that rely on control and surveillance to check conformance are ineffective in large-scale infrastructure projects. 22 As the T5 lawyer emphatically described: "There's no point trying to think that the traditional contract-lots of indemnities, liquidated damages, penalties-protects the client. I'm an ex-contractor. Many times clients asked me to work together, and then you get the contract, and it says 'stick one hair above the parapet and I'll fire at you.' What we have then is a behavioral response that says every time something goes wrong, the contractor will fire off a thousand letters explaining why it's not its fault."
In the face of the escalation of legal disputes in the eighties, infrastructure promoters started to incorporate alternative resolution techniques to resolve disputes into traditional contracts-a step change towards neoclassical contracts. 23 This approach acknowledges that complete contracts are impossible to write (or prohibitively costly) for complex transactions such as many of those associated with large-scale infrastructure projects. This approach also recognizes that hard contracting invariably leads to disputes after suppliers make claims demanding compensation for additional work due to planning gaps, changes, and unexpected events. Hence, the neoclassical approach encourages planners to incorporate flexibility into the contracts, as well as provisions to use third-party assistance in resolving disputes and in evaluating performance, such as dispute review boards, mediation, and arbitration.
More recently, infrastructure promoters have begun to experiment with relational contracts. Inter-firm alliances between large, legally independent but economically interdependent firms are but one example of this type of contract. 24 They involve substantial asset-specific investments, which cannot be easily measured or reallocated to other contracts without loss. Mutual interdependences and the prospects of getting repeated contracts as a function of reputation act as extra contractual protections. Parties become less vulnerable to holdups after making a specific investment because they could retaliate, notwithstanding the general contractual terms. These contracts suit situations-typical in infrastructure projects, not surprisingly-where parties would find it hard and costly to develop precise terms and conditions ex ante in anticipation of the way the exchange will unfold. Hence, the relational contracts acknowledge that mutual cooperation and flexibility are needed to accommodate the occurrence of unexpected events in ways that both parties feel meet their expectations and obligations.
These notions inform a number of contractual initiatives around the world. The case of the UK, where this research was based, is emblematic in this regard. The New Engineering and Construction Contract (NEC), first published in 1993 by an independent commission, aims to improve contracts along three dimensions-flexibility, clarity, and simplicity-as well as to stimulate good project management. In its current version, NEC positions itself as "a modern day family of standard contracts that truly embraces the concept of partnership." It introduces notions such as "trust," "working together," and "cooperation in planning." About two years later, British Petroleum received an "Innovation in Industry" award for its relational contracting strategy at the Andrew facilities alliance project, a North Sea oil field development; 25 and a British industry-government initiative produced the Latham report Constructing the Team. The latter rang alarm bells in a construction industry characterized as "adversarial" and "incapable of delivering for its customers." The follow-up Rethinking Construction report, presented by Sir John Egan 26 in 1998, spelled out a number of proposals for driving modernization of the industry. These were directly influenced by suggestions (by such Western firms as Chrysler) that the achievements of Toyota were transferable and not culture-bound. 27 In particular, Rethinking Construction exhorted project clients to replace competitive tendering of the suppliers with long-term partnerships, sustained through performance measurement and incentives for continuous improvement. A subsequent report, Accelerating Change, further encouraged clients to move towards integrated teams made up of existing supply chains. Once successfully formed, the teams move from one project to the next, taking their experience and a culture of continuous improvement with them.
A similar ethos informs the contemporaneous development of Alliance Contracting in Australia, defined as an "incentive-based relationship contract in which the parties agree to work together as one integrated team in a relationship that is based on the principles of equity, trust, respect, and openness." 28 This approach exhorts project clients to select suppliers based on cultural fit and technical competence rather than price, and to craft a culture encouraging shared behaviors and future strategizing. The latter notion combines a forward-looking projection of ends-involving projecting feelings, concerns, issues, and "strange conversations" 29 -with a visualization of how the projected future might be accomplished. 30 In the U.S., the use of relational contracts is being pioneered by Sutter Health (a system of nonprofit hospitals and doctors' groups in northern California) as a means to enable parties to work collaboratively in its $5.5 billion capital development programme. 31 Likewise, BAA also deemed a relational contract fundamental for encouraging the T5 suppliers to achieve "exceptional performance . . . new standards, both in the building of the facilities and in the built facilities." Hence, the T5 agreement-the "absolute bedrock of getting the relationships right" in BAA terms-aimed at creating incentives for "positive problem-solving behaviors that would not allow things to go wrong in the first place." It discarded confrontational clauses seeking to pass the blame and recover money from suppliers if things went wrong. This ethos was explained by the T5 lawyer:
"We cannot load suppliers with risk, drive prices down, and complain this is costing us more than we thought. It's fundamentally dishonest and economically illiterate. Our approach is: we can drive prices down by removing inherent waste and allowing suppliers to have a decent return just like us. We're trying to align interests. If you make it in someone's interest to do well they will, if you don't they won't."
Enabling Client-Supplier Cooperation: The T5 Project
Research on the Toyota production system has shed light on the technical processes and business infrastructure supporting the long-term cooperative relationships between assemblers and suppliers. In this system, first-tier suppliers (who work directly with and ship parts to the assembler) are not selected on the basis of bids, but rather on the basis of past relationships and a proven record of performance. Essential assembler-supplier arrangements include: agreements on cost-reduction targets and expectations of continuous improvement; trust-building practices such as transferring employees, guest engineers, and face-to-face interaction; sourcing work from fewer but highly competent suppliers; investments in relation-specific assets to enhance productivity and collaboration; and routines to share technical knowledge and confidential information. 32 Embedding these arrangements in a business infrastructure of long-term, flexible contracts-that adjust to split economic gains fully as market conditions change, or, as Womack et al. put it, that enshrined the mutual interdependence in the agreed-upon rules of the game 33 -generates a sense of mutual trust and commitment. It also encourages transparency, reciprocity, and risk sharing. Trust becomes an outcome of the reliability demonstrated over repeated interactions, as well as of the shared knowledge that the parties need one another.
Unlike assemblers, infrastructure promoters tend to have limited design and production capabilities in-house to deliver projects. In choosing instead to position themselves as the project clients, they acquire a role akin to other systems integrators-firms that constantly look for ways to use the capabilities of the suppliers efficiently so as to best meet the needs of the customers and remain competitive. 34 This perspective helps to make sense of the decision that BAA made to adopt a relational contract to enable Japanese-style partnerships in the T5 project. The principles of streamlining production processes and creating value for customers are at the core of the lean paradigm. Likewise, two notions-improve the efficiency of the T5 suppliers; and create value for the T5 customers (e.g., airlines, statutory authorities, BAA business units)-were at the core of the business strategy for new capital developments at BAA.
The Production Strategy for the T5 Project
Inter-firm cooperation and sharing of technical knowledge and confidential information were prerequisites for institutionalizing a production strategy on the T5 project. Influenced by the Toyota practice of setting up an operations management consulting division to acquire, store, and diffuse knowledge, 35 BAA hired a team of consultants specialized in lean production. The consultants were tasked to visit the suppliers' facilities and assist them in improving productivity and quality. BAA did not charge the T5 suppliers for the consultants' time, but expected suppliers to share confidential data on their production processes and costs. The consultants would then apply value stream mapping to examine the processes and find ways to help the T5 suppliers achieve the following objectives: reduce variability in production and installation rates; identify critical information flows and feedback loops; eliminate non-value-added activities; reduce lead times and batch sizes of manufacturing releases; coordinate work flow between feeder and primary workstations; and maximize the number of deliveries of materials and components just-in-time for assembly on the construction site. Further, BAA sought to emulate the way in which networks of Toyota suppliers facilitate the distribution of know-how and reduce information asymmetries. 36 Hence, it institutionalized a T5 supplier "buy club" that operated on the assumption that the suppliers would share confidential cost data for products that they were regularly buying.
In an effort to emulate the asset-specific investments by suppliers in Japanese-style partnerships, BAA and selected T5 suppliers built two logistics centers adjacent to the construction site. These centers included bays of trailer parking to handle road transport or transfers from rail. They also included a covered manufacturing and assembly facility with overhead cranes and drive through access for consolidating materials and pre-assembling building components. By providing storage and lay down areas for raw materials, the centers allowed site construction to be buffered from variations resulting from road transportation.
Further, BAA, the consultants, and a few suppliers (the first to get involved in the project) together developed a production-planning tool, termed ProjectFlow. 37 This tool encouraged the suppliers to pull materials from the logistics centers, and to produce materials on demand. ProjectFlow aimed to help "deliver today what will be installed tomorrow" akin to the lean just-in-time maxim. Further, it aimed to improve the reliability of the suppliers' production plans by ensuring that, first, the inputs for a new task were ready when needed for the task; and second, the reasons that planned tasks were not completed would become visible.
BAA and some T5 suppliers also cooperated in setting up a Kanban-like system, influenced by a similar practice in the Toyota factories. This allowed people on the T5 site to place an order which would trigger a request to deliver a product from one of the logistics centers (or from a marketplace/shared store for small tool replacements and consumables like water-proof suits) with the help of lorries performing "milk runs," or compound deliveries. Reorder points and maximum levels of inventories for commodities were reset periodically in accordance with replenishment lead time and forecast consumption rates.
BAA also required cooperation and flexibility from the T5 suppliers to accommodate design change requests over time, cognizant that the project requirements would need to flex in order to evolve with the needs of the T5 customers. Foreseeable uncertainties included the speed of the evolution towards ticket-less air travel, developments in the technology for handling baggage and airport security, new aircraft designs, and changes in the business models of the airlines. BAA institutionalized the demand for flexibility through a postponement policy, termed the "last responsible moment" (LRM). This allowed BAA to delay design decisions until a date after which, if a decision was not made, BAA would have to accept a negative impact on the estimated costs or baseline schedule. This procedure was integrated with a stage-gate approach. 38 Formal approvals were the gateways through which the sub-projects had to pass to move from one stage to the next. BAA reserved the right to change the design before D-day, a period it termed "design evolution." To pass the D-day review, the sub-project teams needed to develop a production plan exhibiting 90 to 95% design completion and price certainty. Its approval released the funding needed to do the work.
Finally, BAA sought to incorporate many of the sociological features of Japanese-style partnerships in the T5 organization. Physical proximity is a key enabler of relational rents as it facilitates the establishment of knowledge-sharing routines and inter-firm cooperation. 39 Hence, BAA and the T5 suppliers (a designation which BAA used equally to refer to architects, engineering consultants, contractors, and manufacturers) were co-located at the T5 site. Other efforts to create a shared purpose and build a sense of collective identity with the suppliers' staff ("there weren't lots of people on site, there were T5 people on site," emphasized the T5 commercial director) included giving everyone a T5-email address (@t5.co.uk), funding a monthly site newspaper (The Site), seconding suppliers' staff to work for the BAA T5 team (a de facto transfer of employees), and establishing inter-firm committees for quality, health, and safety. BAA also coined the term "T5 preferred supplier" to help the suppliers draw reputation benefits, and signed framework agreements with the suppliers to give them prospects of a long-term collaboration.
The Design of the T5 Agreement
The ethos informing the design of the T5 agreement was about creating an environment where "attitudes and roles bedeviled with concern about exposure to risk, unbalanced focus on capital cost, lowest costs, and layers of practices that inhibit change are unacceptable," as stated in the contract. The contract also recognized that the targets for the T5 project were aggressive and urged suppliers to change work practices:
"Thinking of others as well as oneself, so that we [BAA and suppliers] all win together, is a must. Being able to see the wider benefits will entail a change of mindset, possibly changing out people; there will be little room for those who are not committed, who want to spend all their time saying 'why it can't be done.'" -T5 Agreement
The BAA ideal was that the suppliers would achieve "exceptional performance," i.e., they would be better than anything anyone else had achieved before. The contract further added: "Best practice is the minimum level of performance that we require people to commit to. While this is a step up from the normal levels of performance required, 'business as usual,' this should not be a problem. We have procured companies and people on the basis that you are experts in your field; you are leaders in your industry; you are making available people and skills committed to this expected level of performance."
The principle for remunerating the suppliers, as spelled out in the commercial policy, was reimbursable cost of time and materials plus an agreed profit margin. The T5 contract manager explained the rationale:
"The fact that we're paying people by the hour allows us to be pretty flexible in using resources, and changing and moving things quickly around . . . We'll give suppliers a level of profit for the tasks we can see ahead of us, but suppliers won't be taking any of the risks of inefficiency or overspend. This is a very positive environment. Suppliers may not make their best returns here, but they aren't making any loses."
The T5 suppliers were expected to demonstrate to BAA that the costs had been properly incurred. BAA reserved unfettered rights to carry out reviews to audit supplier accounts, staff and labor payrolls, purchase ledger systems, volume discounts, retrospective rebates, early payment discounts, and cash flow statements. (This is known as the "open book regime"). Occasionally, BAA and the suppliers could agree to fixed rates or lump sums for specific elements of work, based upon clarity of scope and utilization of standard products. Still, three details designed into the contract could have major impacts on the profit mark up to be made by the suppliers: ring-fenced profit, incentive plan, and compensation for changes.
Ring-Fenced Profit
The contract spelled out that the suppliers' profit was "ring-fenced," as an agreed lump sum amount against an agreed estimate of resources for a defined scope of work. Suppliers could increase their profit margin percentage by delivering their work at a cost less than the estimate. Conversely, the profit margin could shrink if the estimate of resources was too optimistic relative to the actual amount of work needed to deliver the defined scope of work.
Incentive Plan
Influenced by the use of target costing in Toyota, the commercial terms aimed to provide incentives for suppliers to "realize the client ambitions" and exceed the "client's expectations." Thus, BAA contractually agreed to share benefits of exceptional performance 50:50 with the first-tier suppliers. The benefits were calculated as the difference between the baseline target cost and the actual cost of work. Target costs were agreed to with the suppliers involved in the design and implementation. The targets were meant to reflect benchmarks, yardsticks and norms free of allowances and contingencies for inherent construction risks.
Compensating for Change
The way BAA categorized a change request impacted the profit margin of the supplier. Changes that BAA described as "design evolution" meant that, in the view of the T5 agreement, they did not alter the design scope:
"Evolution isn't change. . . . managing the ambiguities between the objectives, potential solutions, and delivery practices is a basic requirement of your and our delivery practices. This requires delivery plans and actions to evolve and adapt through the project. This evolving and adapting activity does not constitute change, but may involve transferring responsibilities, budgets, time, etcetera, between teams and team members."-T5 Agreement Thus, BAA did not amend the ring-fenced profit in response to design evolution-while suppliers were reimbursed for the actual costs incurred with additional work stemming from design evolution, their profit margin was reduced. Conversely, BAA considered as "exceptional" all the events and issues changing the project scope. In these circumstances, BAA would sanction the change and amend the ring-fenced profit so as to keep unaffected the agreed supplier's profit margin. Conversations between BAA and the suppliers preceded the categorization of an event as design evolution or change in scope.
While the ethos of the T5 agreement was undoubtedly relational, and BAA administrators insisted that "there was no better deal on the market," the fieldwork repeatedly uncovered tensions associated with the implementation of the contracting strategy. The findings also revealed that occasional poor management of these tensions could hinder cooperative work, in essence defeating the purpose of the contract. BAA respondents tended to frame the difficulties mostly as a cultural issue: "our biggest challenge is educating and working with suppliers and getting them to see the vision," argued the T5 project director. This message was echoed by the T5 lawyer, "the industry has to believe in what it's being told, suppliers are looking for catches that aren't there, and some don't understand." Surely, studies demonstrate the importance of aligning the systems and cultures of the buyers and suppliers for facilitating coordinated action and generating relational rents. 40 Studies of efforts to implement the Toyota Production System by U.S. firms, in particular, highlight the "very long time and tremendous commitment" involved whenever total cultural and organizational changes are required. 41 Still, the fieldwork revealed that the actual ways used to implement the T5 agreement also affected its capability to encourage inter-firm cooperative work: "It's very easy to write the words, to sell the concept, but how to actually make it work is really tough," alerted a project director.
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The air traffic control steel tower would rise ultimately to 87 meters high. When its first two sections were manufactured, they were out of specification by 9mm, placing the project at risk. The T5 managing director noted, "Normally, the manufacturers would have blamed the structural engineers, who would have blamed the steel fabricator. At first, they did just that. . . . but the T5 agreement allowed me to say "Guys, this is my problem," and send them off to find a collective solution." 43 The incident above has been told and retold countless times by the T5 project administrators when seeking to illustrate how the contract enabled cooperative work and helped to avoid the typical "contractual bloodbaths." Its positive tone is corroborated by evidence that I gathered from the suppliers about how they systematically assessed the effectiveness of the T5 agreement (summary in Table 1 ). As one supplier project director put it:
"If you try to manage a project of this size as a conventional project, you'd need a line of lawyers, we'd go to court and sue the hell out of each other. Whereas here, there's a lot of negotiation going on with the client. But, at the end of the day, we'll be happy because we don't have this conflict. It's not adversarial, it's a good way to work."
The in-depth fieldwork confirmed, however, the adage that the devil is in the details. When the five factors discussed next were overlooked, the effectiveness of the relational contract was limited-as it happened occasionally at T5.
Project suppliers are keen to reap reputation benefits.
Project suppliers have flexibility in their production processes. Project client and suppliers choose the right people for the jobs.
Project client learns to contract in response to supplier feedback.
Project client aligns practices to control and improve performance with supplier skills.
Suppliers Are Keen to Reap Reputation Benefits
Reputation is an integral part of a relational contract, but the empirical findings reveal that it is not relevant in the same way for all the project suppliers. In effect, the capability of a relational contract to encourage cooperative work is limited if the suppliers are indifferent as to whether they can reap reputation benefits from project participation or not. Some T5 suppliers, for example, were strategically interested in growing their domestic business (e.g., Firms #2, #3, #13), whereas others were interested in establishing a presence in the world of airport projects (e.g., #9, #10). The iconic presence of the Heathrow airport expansion, in the UK and in the airport sector in general, meant that these suppliers committed to ensure that their work in T5 would be well regarded. This, in turn, meant that the corporate administrators of the suppliers were keen to become actively involved with the work. This engagement of senior administrators was instrumental for encouraging and empowering project staff to replace the more traditional confrontational practices on site with cooperative behavior.
Hence, the T5 agreement was particularly successful in encouraging the firms for which T5 could be a spring board for success to work cooperatively, firms for which the volume of work in T5 could occasionally represent up to 30-50% of their annual turnover. The principles of the production strategy, for instance, were totally taken on board by Firm #3, which reported cutting down the storage for concrete materials from 3 weeks to 3 days, and increasing the reliability of the planning activities from 50-55% to 80-85% over time. It also reported cutting down the lead time to produce a pile (out of 39 types) from 10 weeks to 7 days, making foundations work highly adaptable to late change. In 2007, the CEO of the firm (by then a £4bn turnover business) would publicly state:
Likewise, the implementation of the T5 agreement was effective with the supplier providing the £300m baggage handling system (Firm #9). T5 was a business-critical project for this supplier due to the visibility it would bring in the world of airport projects-"I think all eyes of the world are fixed on T5," remarked its site manager after reckoning that no more than five suppliers worldwide had capabilities to undertake the project. This made senior administrators readily available to resolve any tensions and to ensure that the partnership worked. Conversely, the T5 agreement was less effective in encouraging other large firms to work cooperatively-firms for which, first, the T5 work represented a fraction of their annual turnover; and second, getting a foothold in the airports market was not a strategic priority:
"Reputation doesn't figure heavily here. We [buildings and service division] signed up to the contract because we didn't want to be out of this job, and in that way, perhaps we can say that the big firm couldn't. But we won't accept a lower return in this job. Being a large, diverse firm, you can afford to lose big clients because you aren't totally dependent-we cry over, we're annoyed, but that doesn't destroy us."-Project Director, Firm #6
Hence, BAA failed to persuade some large contractors and manufacturers (e.g., #5, #6) to adopt the principles of pulling and planning reliability, as well as the ProjectFlow tool, despite the benefits reportedly stemming from its application to other subsystems. Notwithstanding, the T5 agreement succeeded in encouraging a few other large suppliers to adopt the principles of the production strategy.
Suppliers Have Flexibility in Their Production Processes
A core motivation underpinning the adoption of a relational contract is encouraging project suppliers to be flexible to accommodate client-driven requests to change the design or the construction sequences. The findings suggest, however, that the effectiveness of a relational contract in this regard is limited by the degree of flexibility in the production processes of the suppliers. By nature, the T5 engineering consultancies and architectural practices were flexible enough to accommodate change and postpone design decisions. Accordingly, fewer commercial tensions emerged when BAA requested them to do so:
"As a designer coming on to the party, the T5 agreement means we get paid on people's costs. We negotiated our rates-we obviously would like those to be more [laughs]-and we get paid for what we do. For us, it's about delivering the project in collaborative work. We don't use financial incentives to motivate people. Our guys are doing it for the kudos of being at T5."-Project Director, Firm #10 Conversely, the T5 suppliers of manufactured components (e.g., Firms #5, #12) disliked the notions of design evolution and postponement institutionalized through the last-responsible-moment policy. Unlike the autonomy exhibited by the site teams of design consultants relative to the head offices, the site teams for the manufacturers needed to coordinate their plans with the production schedules for their factories. Because the factories invariably served a number of projects at any time, the site managers were under pressure to commit to specific production slots months in advance in order to optimize the utilization of the fixed assets:
"We're quite rigid, we've lead times for our profiles, we've got to cut new dies, to extrude aluminium that gets delivered to our factory, etcetera. The capacity chart of our factory is filled in early on. Once we [project] get a production slot, we've to stick with that. You need to feed the machine, you need decisions on colour, glass selection, and that's the way it has to be."-Project Director, Firm #5 Thus, the T5 suppliers operating rigid production processes found it hard to cooperate with the change requests. In essence, the supplier staff believed it would be hard to recoup the full cost of disrupting production due to a BAA change request since it would be difficult to distinguish the costs attributable to the client intervention from those normally due to the activities for which supplier was responsible. 44 The fieldwork also suggested that the resistance to change that a few firsttier suppliers exhibited was in part because BAA had ring-fenced their profit against an agreed estimate of resources for a defined scope of work. Hence, late changes reduced the chances that suppliers could make the originally agreed profit margin unless BAA adjusted the maximum lump sum to compensate for the additional work. However, BAA was unlikely to do so unless it felt that the change altered the scope given that the contract assumed that suppliers were flexible in accommodating changes associated with design evolution: "Our view is-and perhaps I'm being rather contractual but it's in the nature of the beast that we're-you can only do cost estimates on what you see. The interpretation of loose agreements in terms of whether it's change of scope or design development causes lots of untidy discussions. It leads to the wrong type of behavior, including protectionism and documenting all the issues. You start doing what you shouldn't be doing."-Project Director, Firm #6
Over time, BAA realized that the contract alone would not eliminate commercial tensions and encourage cooperative work. BAA staff needed to understand how to adjust and interpret it when managing the issues. As a BAA production manager stated in regards to requesting late changes "when you issue changes, you've to be careful. You've to listen to suppliers if you're giving more work but not giving more profit." Likewise, BAA also needed to ensure that staff working for the suppliers stayed attuned to the relational principles when searching and negotiating solutions for adverse situations.
Client and Suppliers Choose the Right People for the Jobs
The empirical findings revealed that the limited financial risk borne by the T5 suppliers did not suffice to offset the goal of some suppliers' staff for making higher returns. Evidence suggests that this misalignment of expectations could drive two responses deleterious to working cooperatively. On some occasions, the supplier administrators agreed to the T5 deal but found it hard to assign to T5 the most competent managers who were unimpressed by what BAA termed "decent profit." Rather, the latter would prefer to work for projects gained through competitive bidding. Those environments offered them more opportunities to leverage their skills in getting the work done for less than the prices spelled out in the bid:
"BAA looks from this view 'you, Mr. Supplier, have guaranteed all reimbursable costs plus a ring-fenced profit, and you'll get an additional reward if cost comes below target.' The opposite side of the coin, and a lot of people here fail to acknowledge it, is that some suppliers are so efficient or have so much prestige that they can do much better than this."-Design Coordinator Alternatively, suppliers could assign some competent individuals to the project. However, these individuals could fail to grasp the ethos of the T5 agreement if they had been accustomed to working in adversarial environments. One supplier project director, although cognizant of the limited financial risk incurred, asserted: "we go for this type of contract for a higher margin, so we need to support the contract with visible means on how exceptional money reward can be accomplished. Otherwise why not stick with lump sum forms of contract that have been used for 200 hundred years? This needs to be a win-win."
The takeaway point here is that not all individuals are fit to operate in the cooperative environment that a relational contract aims to encourage. It would also be naive to expect induction workshops on relational contracts (and peer pressure from other suppliers) to automatically change behaviors. Hence, the risk is high that the wrong individual's attitude ripples through the project team, and jeopardizes the effectiveness of a relational contract. Clients and suppliers both need to assess whether staff choices fit into the culture of cooperative work under uncertainty and ambiguity. They must also not shy away from replacing project staff who turn out to be incapable of acquiring the mindset required.
One practice that BAA later implemented to reduce the errors of choosing the wrong people was asking each team of suppliers to deliver a 25-minute presentation as part of the selection process. The supplier teams were to include the executive director, the prospective project/design leaders, and the prospective cost manager. For the presentation, the teams had to pretend to be moving forward in time and had to imagine a situation where they had gained a "best T5 supplier" award after doing the work. The presentations should describe "retrospectively" the journey toward the award, resembling narratives of future perfect thinking reported elsewhere. 45 The supplier that BAA ultimately selected for delivering the ceilings package, for example, started its presentation as follows:
"It wasn't us and you [BAA] . We thought out of the box and provided leadership; a direct contact with you produced better understanding of what was required. We learned a lot from you, we learned together, we respected and felt respected, we worked with passion doing what we like to do, and this was essential to reduce costs and deliver value."-Project Director, supplier presentation, 2006
Client Learns to Contract in Response to Supplier Feedback
Learning to contract is an incremental and local process (seldom very far sighted) that occurs over a long period time. 46 This means that the project client is unlikely to get the written commercial details of a relational contract right at the first attempt. Rather, ex-post capabilities to interpret and adapt the contract are crucial to making it work as the project progresses. The value of learning was particularly conspicuous in the trial-and-error process that BAA and the suppliers went through in attempting to institutionally implement the principle of rewarding the T5 suppliers for performing exceptionally well. The underlying idea was to allow the suppliers to reap monetary rewards when they executed the work at a cost below the target cost. However, the extent to which this incentive actually worked depended on whether it met two major concerns of the suppliers. The first pertained to the extent to which BAA would distribute the incentives close to the date when the suppliers had completed their work; and the second pertained to the extent to which the cost targets would be realistic.
Crafting an incentive scheme that would address the first concern turned out to be difficult for the cross-functional teams involving representatives of BAA and T5 suppliers. 47 The original scheme set the incentives at an overarching project level and operated on the assumption that rewards would be distributed when the project reached completion. This was criticized by many suppliers for being too intangible and failing to motivate. By the time a project gets completed, the suppliers argued, a lot of their staff will have left the project, perhaps even moved to other employers, which undermined the spirit of the incentive. Subsequently, BAA altered the incentive scheme, allowing for distributing rewards right after completing a subproject. However, this new design lessened the capability of the scheme to encourage suppliers to work cooperatively across subprojects and, in particular, to accommodate in the late project stages work that had gone unnoticed in the early stages. These "scope gaps," inherent in the execution of complex projects, were the outcome of interfaces between subprojects that had been overlooked in the design stage. A common story I heard is illustrated by the following example. Additional work was needed to reinforce the ground around a terminal building for taking the load of the cranes lifting the roof panels-work with a cost above £1m that had been overlooked when building the foundation. However, because the foundation and roofing teams operated under distinct incentive schemes, they were-understandably-reluctant to undertake the work unless BAA adjusted their targets. The contract manager would later complain that "they [the new incentivization schemes] are encouraging suppliers to fall into the old silo mentality to protect their shares." And more emphatically, a supplier noted "T5 is a bit like a number of ant nests, not quite at war with each other but all wrestling over the same territory." Subsequently, BAA decided to readjust the contract and designed an incentive scheme that operated in between the two previous schemes. Likewise, BAA also found it difficult to address the concerns of some suppliers regarding the lack of realism underlying the target costs: "I don't think incentive schemes worked well. For every team, they first did a Monte Carlo analysis and the target was the P40 figure, but many targets came out impossible to accomplish. Further, initially the incentive was just about money. Then it was about money and time, which seems a good thing, but it got too complicated. So people tended to see targets as things that they couldn't control. I'm not aware of any incentive ever being met, so you just start relaxing and do the best you can."-Project Director, Firm #4
Contrary to the project director's understanding above, the fieldwork actually revealed that some suppliers managed to deliver work below the target costs. Some even managed to reportedly make double-digit profit margins. The extent to which these situations were considered excessive by some people at BAA is an issue I discuss in the last sections. The point here is that agreeing upon reasonable target costs is quite hard when the parties do not have available banks of cost data that they can benchmark against. This situation is fairly common in large-scale engineering projects. 48 It was also exactly the case with T5. Not only were its buildings of a distinctive design commissioned from a signature architectural practice, but Terminal 4, the previous extension of Heathrow, had been constructed almost 20 years before. In these circumstances, the client really needs to listen to suppliers and keep fine tuning the commercial terms as the project unfolds, or in the words of the T5 lawyer, "You shouldn't try to fix initially things that you don't know. You want to create a platform of stability from which you can be flexible to respond to new issues." In doing so, infrastructure promoters can fulfill the potential role of the contract as a repository for knowledge about how to govern inter-firm relationships.
Client Aligns Practices to Control and Improve Performance with Supplier Skills
While BAA decided to use the T5 agreement regardless of the size of the supplier organization, the implementation of some details turned out to be challenging with the smallest firms (e.g., Firms #1, #8, #10, #11). Project participation was unarguably important for these firms-"these projects don't come along every day!" explained one project director. Yet, small suppliers seldom had adequate organizational structures and procedures in place for addressing the frequent demands for detailed performance reports and cost data. Of course these demands have a raison-d'être in relational environments. Social safeguards (e.g., trust, reputation, continuity) work well against uncertainty over time, but they can be insufficient to dissuade opportunistic behavior when there is high ambiguity about available courses of action, variables, and cause-effect relationships. 49 Ambiguity increases the possibility that individuals act opportunistically with limited risks of being uncovered. 50 In T5, the construction director termed "vigilant trust" to the set of practices institutionalized for "never letting suppliers feel entirely comfortable in a reimbursable environment." He deemed it necessary to scrutinize how suppliers were planning the work and incurring costs, as well as to explore routinely ways to meet targets. Yet, the smaller firms were often unable to respond as BAA would expect. One supplier director argued (Firm #8):
"Look, I'm not going to do more key performance indicators and weekly performance measurements. I don't need these. I've been a £30m turnover company for many years and want to continue to be like that . . . If I over run my budget it's a problem, but I'll not change. Incentivization schemes don't get me out of bed in the morning." Likewise, BAA found it particularly difficult at the onset to persuade some design consultants to cooperate with the demands for information because they seemed less attuned to a culture of monitoring performance and continuous improvement than contractors ("our organizations are very thin, we aren't geared up to have these formal arrangements," one argued). Logically, the lack of cooperation from suppliers on this matter frustrated BAA, which was incurring expenses in employing staff to monitor costs and ensure it was getting the best value for its money.
This problem suggests that project clients perhaps want to set up a scale of procedures on auditing cost data and measuring performance, and adjust the reporting obligations to the skills of the suppliers. This practice has been recently adopted by the Manchester City Council in a £600m program to build over 30 new schools. Like BAA, the Council opted for implementing a relational strategy and selected a few suppliers to be part of a 10-year framework agreement. In the face of a fixed and tight budget, however, the Council opted for not allocating a big "slice of the pie" to monitor and control supplier performance. Rather, it subscribed to a more economical system of random checks, which it reckoned are more compatible with its own skills and competences, as well as with those of the suppliers.
That said, infrastructure promoters still want unequivocally to signal to suppliers their expectations for continuous improvement and exceptional performance in a relational environment. This is important in avoiding the emergence of a spending culture. One way of doing so, provided the market allows, is by creating a sense of competition among the suppliers. Dyer's research in manufacturing shows that vigorous competition can be achieved with two or three equally competent suppliers for each component/subsystem as long as price benchmarking is done frequently-a practice termed "parallel sourcing." 51 In infrastructure projects, the promoter can break the large work packages (e.g., excavation, foundations, steelwork/concrete frame, building services) across two or three suppliers. This approach can also reduce the costs of switching away from a supplier that fails to perform. BAA occasionally adopted this approach. However, in hindsight, one project director noted: "When we set the T5 agreement, we could have broken the work packages and said to two, three suppliers 'you're all going to operate under the same agreement, and the company which performs better will get more work.' That would have been much better than saying to one supplier 'take all the work and by the way you ought to perform. '" All in all, the design of the T5 agreement succeeded in working as an enabler of project client-supplier cooperative work. Also, whenever those responsible for the management of the agreement took account of the critical factors spelled out here, the relational contracting strategy effectively encouraged cooperative work. This, in turn, allowed BAA successfully to bring about its production strategy with some-but certainly not all-T5 project suppliers.
The fact that BAA opted to use the T5 agreement with all the first-tier suppliers created a unique opportunity to probe into the do's and don'ts of making a relational contract work. Yet, this across-the-board approach was contested by a number of parties.
Managerial Implications: Is Relational Contracting a One-Size-Fits-All Strategy?
One extraordinary facet of the relational contracting strategy in the T5 project is the way its across-the-board application goes against most recommendations from scholarly literature (not grounded in projects, admittedly) on transaction cost economics and strategic supplier segmentation. The former frames the problem as a choice between contracting through markets, relational governance structures, or hierarchies. This choice should be dictated by the relative efficiency in the transactions costs (i.e., cheaper forms will drive out costlier forms), which are a function of the degrees of asset specificity, frequency, and uncertainty affecting the transactions. 52 The latter argues that firms need to develop the capability to segment strategically suppliers as a function of the extent to which the product/service that each supplier provides contributes to the core competences and competitive advantage of the buying firm. 53 By the end of the T5 project, there were a number of dissenting voices within BAA regarding the choice to implement the T5 agreement across-theboard. One view insisted that the T5 project could not have been done efficiently in a different way given the flexibility to make changes that BAA had required from the onset. The T5 lawyer would emphasize in 2005, for example: "the proof of the pudding is where the project stands right now, half way through construction on time and on budget, with no major injuries, no claims." With credit to BAA, T5 opened on time and reportedly on budget on March 27, 2008, the opening date announced six years in advance. 54 The other view argued that the inclusive application of the T5 agreement had failed to create enough commercial tensions with the suppliers, thereby occasioning "lazy" budgets and complacency from some suppliers:
"When we look to the new plants they built, when we feel that the size of the crews was perhaps too large, that all the equipment was brand new, that productivity was not that impressive, we think that the commercial module was faulted. Suppliers started with best intentions, but we ended up paying for everything... Where I also think it [T5 agreement] hasn't worked is when we tried to bring suppliers who were just going to be here for a short period, say 6-months. Asking people to work in a completely different way in a short period of time is difficult. At the directors' level, we can get them to buy into it, but the guy digging the hole won't be bothered."-Production Director Conversely, the suppliers I interviewed almost unanimously professed that the use of the T5 agreement, paying suppliers by the hour, had been a better way to work. While it had not been perfect, recognized most suppliers, the approach had produced better results and provided BAA flexibility in using resources and getting the right people. So under which conditions do relational contracts shift from being a cost-effective enabler of inter-firm cooperative work into being a wasteful overkill, i.e., an excessive effort to achieve a common purpose? Should project clients strategically segment suppliers instead? If so, how do alternative contract designs match to different inter-firm project relationships? The research base here does not lend itself to resolving these questions, even though it reveals variations across suppliers' behavior and performance, as well as adjustments made to pay structures in response to supplier feedback. The desirable situation, of course, would be to have framings and tools tested and readily available that managers could use to carry out step-by-step negotiations and to better respond to conflict and disputes in relational project environments. This gap offers an opportunity for researchers interested in how organizations can effectively change contractual and managerial practices in project supplier management. Closing the gap is crucial to enable the client organizations to sustain the change in intermittent project environments over time.
Conclusion
This article has revealed the major challenges that project clients face when applying a relational contracting strategy to new infrastructure development. It has also uncovered key dos and don'ts that managers want to be aware of so as to overcome the challenges. A caveat is in order, though. The challenges are interrelated in ways that, while not discussed here at length, require managerial attention. For example, failure to set the incentives right can make it hard to encourage cooperative work, and it can dissuade competent managers from accepting, or volunteering for, a job in a relational environment. Likewise, failure to create a sense of competition between the suppliers can drive them to relax performance, a problem that can compound if the job matters less for their reputation or if they lack the right skills. Managers who anticipate the interactions will be even better positioned to overcome the challenges.
The bottom line is: A relational contracting strategy is a sensible choice to encourage client-supplier cooperation in large-scale infrastructure projects. However, managers do want to watch how they implement the strategy. Lawyers say that contracts don't deliver projects, but drive behaviors. This seems to be right, by and large, but how exactly the commercial details are spelled out, as well as how they are managed throughout the project, also drive behaviors.
Notes
